Dum-tDi7^n r mu/n - j 1 ma 


d"it Kttnj -lun "i^to bw ■>üjanviup , 7Kn mw 

Vy nmsn .nnn mpn 1 ? nairron ,nay i^num tòto .yiu-ip yn tp-nay» 
nnnom nrnpn muro bnan nnoj . nyp pr 1 ? posnn ni< n-nnoi Vna nmoj yp^an ijs 

.(U'"> miy) -pya maanu/ .Dibayna -pbinn a->ao 



1}"’ irs 


nw "iru ,’bnum dit kuhj ,-iup -pbm a->ao ^a ,ion yn nyaun ruponrt 
■mp ms^sy .V^nn T»ya mannu/ .n^iyna Dmuronn iVu; man -nip -iu*< ,iu:iin 
.(2i'"> ny»y) b^nrro pmnn b~[xv ^aa ,ruup mu/yn naVim Vnnn naT»pa ròru man 
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proa nais K»n »a ,ravr»a rwaan üto ,1a"’» Tnyaw .p^an »aD by maa dk 
■pym rtai-pa n»oaanrt unnn naum ^«na mm nn-nr pro nt< -pana eki ,man •nip 

.(3a"» n»y) naian rroana 




nnnro nKanna D»nanan ,D»»uaann man »np nnan »a ,ton “pn nyaian naponn 

.mrn nn»"iT pi»aa rrnyn ,-pbina mt 


» u a a n i a u p b n n mwa man m p nnan nynp 

D"IT KU/ia '1U'» ■) ■) V 1 D b w 

:aman ^a (k 


mm proa ,-p^inn -pn bx anannn ,»ai»m anta lanaryV iKna 
anan aiaio proa n»nn n»»uaann man »np nnan .iVnumn 

.(‘ia" 1 ’ TPy) 
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4j"’ TPX 


nnm by yor> btUKnu/ jaua , |’n-> to .^nnn n« D^nsi 1 ? dk smwn T>n bbi (n 
^•>nn irno nmn mp nmn nx mynafrtn nr» ,D"im nnm 

. (5a"i Tpy) 



5a" 1 -|V>2f 




nmpan "inrm lira torvn dit poai ,V>->n bw ^nu/bn npm nnrfr nny ornara dk 
hk pi naaann mu/n miy ni< nnnb 'mia ,(ym npy) nbam “pn 1 ? oanan nm ,(ynn u/jo) 

^ . (6a" ■> mry) innan 




1 




6a" 1 tpu 
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Diiiunnnu pVxn nnwn i ■> n nmnn nv swrtn 
niT ’K iyn n^npn nn^m nw b w 

(7a'"’ nvy) nr 1 ? rrr n^nu/na nn ,nmn nnvo mm ,nn n^xuna mn^mn -nu; dn 
nmy 1 ? jo^uanm n^nuroa on tt nmom ,nrma» mnann nn n^mbinn ■nw pn mnn mp 
narnu/n nnuyn nnyrnn nnwsKm rman rtmto nmyn mn^inn mno mnn ■mp rucr 

sn^Vinn b 




7a" - > tpx 


mnann nn rnn-^mn iaiv pn mnn mp ,rmaun mnann rn^nn dtit mtn ok 
nnatan mnann nmyn mnn mp n^n^in^ yinn na .nr riK rrr mmn nn it nmom ,mnT 
- (8a"'» -vpy) m m nt nrr> D^nn man ,namwD nsuyn pmn k 5 p5 




■> tpx 
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DiT Nunj bw TuaannupbKn mu/n 


mBapnn ,man -mp Va mm mòi 1 ? nnya miK *ynaji dit ku/ij ybya npj dk 

■OTjm iriKn nmyn rtKVi^n -pn ‘jk .-pbinn riK 
nKunj ruòiV -o ,mn yam .nu/n nmyn nniK 
D^KyT 5 unn iu/k ,iyn tki ,uxina mrunn n~iT 
,t*m ,rbw ’nsyn nmpn nK mirro ,man mp 
romn auipn nK nnnn ,rmn mp nmin i^k 

.(9y"> n-iy) 

,nKVnb m-by nyirt .munn nwn 
mu/ -ny»b nym dk .~im u/^n -roam mu/ kih 
bw 2i nson -pm 1 ? ir^y ,nny» pm unan 
.bibo myòi niK^iV 

9a"’ m 



dut ,d-it Kunj bv> mniama ^aa 

1 33 ,V’Kin ,uin nmya unn bu/ mb nm .‘yipu/ na aro mu/ ‘/apnm ,rman nniKa nnm 
rvnairo mnroa nn ,rroro nrriKa dut mm nm ^a^m -ou/ pa man mp ,ir>Knu/ 
nnyrn ,nnm nniKa Dmyn .n^binn a’ao man mp nnmy 1 ? .nr hk nr D^uam 

.(ioa'"> miy) ‘mpu/ mu/ 



10a"’ n’x 


353 






,uin rmy ^yn uaan orpon 1 ? Vau mr xuna b^bvb o ,p tax .nwi aax 
m^m dit xuna bi^o itnyom i la'"» ono .num *ynx xo bibvnv ->xan:i jtxt nx 

.iT-^y lanan fOanann 



mr x um a 'j ■> V o b w ono pn ny’2p 

m< aany myayxrw paxn ,pm to .^on nx rnnsi 1 ? nx imano to bbi 

. (I2a"‘> no) laasyn nuipo b\u impn nx 'onaxn y^y f mtn bb rroorn nnan 


ím 





1 2i'"» tps 
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•juunn rrwn naanjn y»j» iwann man 


, ma^-on iaon nx D^uniy baai yn D-mn dith nnyiy n« n^yanu/ Vaa 

■o ,id* d^-d-» iax . W>on i-r-by nanart .•naaann m«m bv npnn b~n p ,V-6on bw 
.13-n mim d-ith nnyiyai ■nmana nsona nVn ,Vòo bw ,-naaann mu/n bw aprm 

-iD]JD-nn nua .xnanan naona ,mm nnyiy n^snn nx ma:^ Dnrna 

(m) mxn lano 1 ?! y ■> a n 

nnya .yian-v-lupVx-ma nua ^nu/nn rnrn nx rnamn ,mion nx íaiaa ,tdt 3 

.y>an-iuaa»-rra nua yuaannupVxn mwn nx myr»n tnyon nx niann nax 

[AT] naimm m3i~i3-"iDnx xvt y»an-iuaann-rmn n*pm 

M = IN 


[AT] myo-nsnxa y/an-iuaann-mnn : m 
[a] cnsnxn mtn nnyiy : i 

[t] rnanan nson : n 


.nsax 4 Vu/ naanya ont otit mana 20 *?ya Wo yn :xnan 

♦ yna -íDaaan-man nx a»n 

M = IN = 4 x 20 = 80AT 

poa rirnx ,W?on yna yoaaninnpbxn n-r u/n nnyiy nx 

• b^on bw ynx nymV mn-na-nanxn nso» •>-v-by xuna , (h) mxa 


nun^-mana-nsnx niTma naaann mu/n nnyiy : h 
[at] mano-nanx nvprra yan-iuaann-mnn : m 
[ m] nyuna ^on ynx : l 
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[a] Dnsnxa mm nnrny : i 
[tj manan ason : n 

oiV^oai 1 ?wíi .munp 1 ? orna oaaw ,o66o ‘ynu/a nnaj nnarxxn xnoun 

. (13a"’» ar»*) a^nx ->unn nau> Vapnn nx non 



13i"’ ar* 


.mana 200 'jya Wo -pa asas 5 aiywa dit cpanra :xmn 
mianDpVxn mitn nasiy nxi Vnon bw y>ia-icman-man nx au?n 

.a"o 10 iamx dx 660x1 yina 

M = IN = 5 x 200 = 1000AT 

M 1000 _ 10000 — 
l 0.1 “ 

mm nnmyb nun oma (h) ivmmaup^xn mw nnyiy nx2mi ,u->xau/ na 

. U) ^Von -|iiKb -psn onm (n) manan ason 1 ? nu;» orna ,‘7-60:1 mim 

□nxn^ u-6y , pxn tujad nau? ^ap 1 ? na :Km ,nVx onmn nyaun miponn 

.aunxn baa naa rroriy ^>ya dit *7600 yn 

^•»na muasnunsiv 'ja-n‘ , -^y pson iik ^nirfr ]rv>3 , manan asooV au?xa 

. iTa iT -íyrnv i*nxa manan m onsnym aaan min nsiyn 

,66on bv iamxV ysn orna nx*nj mumaup^xn naum nnyiy nxx nmy 1 ? 

-|N ,anm onyp D66oa umnvrb iaina inn .naum pxm xaaix nx D2fn*ju> ^aai 
nnr» oya n-6-»na wrxwTb m jmj .an-p pp manan ason mm nx napnaw aiaa 
□•«y^xj mru ix -paa ix ,manan ason nx 0*026 6an b6on iaix nx Dyn* 1 ? na 
.D-6->na amnnn nmai oax nnmy yiynb na oaxn nniny nx 0*1326 
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Tpyn iionnu/ am ,rmaua ru< ynab xin u rpynb -irrpa ■UTunn p-man 

,msisy rmnuo ^nnn nK ok .14a"’' 

nuu> nK nyny 1 ? ^nn manan mmnV ima 
yriK nK nyny 1 ? p inm .n^Tin bw -prin 
.mrnian nson nK nyny 1 ? ^nn V^ort 



üjamnüpbKn 

ibnwn qit mn mm , b->bo npn 
urmn ■o ,n:iP3 .rrnaaan urra t^k mpai 
urran rw r>Ta .■naaann mivn "Ti-^y nynunn 
ra 1 ^ V»bon "pn 1 ? ornai . -u<n nu^n mu/n nyau/n m jinu/ 1 ?^ mpn 1 ? rruaaann 
.(15a"’» my) urron by naaann nwn nysum mna n ,nma nann ^na 


14a"’ ira 



1 5a"’ 


iT rtmom ,-mr> maisyi mm rm "np rrpyò nnna b->bo -pm brn nm 1 ? 

.yn 1 ? mnnan mmoa ununs ima pioya Nm piD3 .rrnaaann urran by nysumn maa 

,urran by rnuaann nysumn na pomn .V^Vun yn ,nnm ram hn pausa dn 
pyiK uaan 1 ? nnsn brnn rmbw ,kti “pn nyman naponn ,*p Vmn rmu/y nmbn nu»Nn 

.■^numn mm reni nposn ny npos in^iysi ,bibvn nysumn 
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nna um ,Dionnnüp^K ik tr^nun cnjaan n^np rrr non DTOaan 

.DTuaamaup^Ka D’unn - >u> aaon nny ama iat< . npnaua ama unmw 


niK w n rmn 1 : niununti p^k 

mum .Vtaa rruwru paa n^na nuauna nmníi DTuaamaup^Ka umn wrò baipn 
mama aaon ^ya b^bv -paa aamai ,naa naVa ’wy tyu naa uaamaup^Kn .myi btaa 
'aayn nano yaanV ma ’uaan mba amn awn mVa naam uaanmupVKn mnrm .morr> aa 

,(i6a"’ a-py) naaa o”uaann nan mp 


n d“i mVa tu 


O 


, naarm 


,t\xmb uaamaup^Kn ru< nmarra on 

,yp^yn ipVna au/K ,imn myynNa 
t|N imyyma nmn 1 ? ima ,naT na nwann 
. annna Dmaa rmuro 


rzzrf^T 7 ] 

// -íaup^K bw nnann auna puya 

JL 

wã— ,b «° ,f 

^nivnn pnysn 


«m\\\\\\\\\íMm 

1 ba"’ ars 


.rrr aao bw n’Kan D’paaa pioya muaan 

n'm pa mV 


. (17a"’ any) uaamaupVKn papy ’3 by ^yaa -^nu/nn yinyan 

. b uaamaup^fcn yn tnar Dan ,’Vnumn baynn hk Dmaio , a lynVn nVyan ny 
, D cpyann omnaa -pn nxymm ,nprma oaanmupVKn Vk yz/na naa na^a ntyyn c ynyn 
.■^numn baynn nmnaV nnaaa d tpyann nmna . f pnyan nam Vy unpn e Vaa’ym 
aaioa G ympn nyauma impnV ann c piym .uaimaup^Kn n^iya npoaa rrr-mi-Vyi 

.□’yann nK mm 


unpn baaym , A lyrfm byain my ba ,maa nrnya myy by ann naKnu/ aimnn 

.baybiyn nynwnb "lo-mi-by mui pnyan nam ’aa by ms’yaa 
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171'"’ TP3t 



nt H "I n •> b DipDDD 

myywo -iyp ^33 ipnn by iirò ima 13 ,ia->í<n •'bnumn nypn jtn k'"> p“iD3 ia~i3n 

. n^oma 


. □ i t mr’ 1 ? p o d n iipn irm p^vron wm naan lyxm nny Toa 
by ^yns tom imnrm mrma mnyny ^ya cnnn iaD3 D-iapnn by naarò nynn ht posn 

.(18a'"» Tv>y) uaamiup^Kn pnpy 



1 8 a"'' n’s 


hD 



13 ia3inn A uaaimop^Kn 
^yn nbiy baym mm rrnyiy dkiv 
■> n3 pm m nny nym .imn 1 ? 
, B yiapn rro by mannb 
.uaanviupbKn 5 k luna - ” c janym 

D y^Dpn onn ,i^- , ’T 1 - l ?y 
□inriDJ F myanm , E umn hk 
. (1 9a" 1 ’ nny) 
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nmnD 1 ? nn-m n^yann nmnn 
,npoD3 mm nnnT p^nu/rm Viynn 
.m^nnnn myn 1 ? nnrt c piym 
riK unn 1 ? irv>3 nVpnn mm* inxí? 
, g nnsan by rmrfrn mm nnmT 
■juo Troon , e umn r\K T»nra iu/k 

. c pyn 

D-j^ynD nmriK mm mmuon 
rrr nVuo -y< .unnnup^Kn ynpy by 
. uionu/ nuourm unbwi ponoj 


p pis 1 ? rvnym diipo rrÒKu? 


.vmym n k ]n: 

.nroa pn nnx pn iw ,itnwn nson n^Ku; ,mna mtow *p™ T»asb 
■pmawn m rmum pn nntó .msa tp by nmx po>i rmmn nawnn m nna^ T»by 
.mn 1 ? -iu>k nmnn i 1 ? pm nna ny ymp 1 ? ->m nson rpoa nmynn .rrnwnn ny 

:nn5u?Dnn ibu/ mn -mp ~wk pvuan mu/ nna ,mr kuhj ,nun -pbm mao (ia'"» 

.Vmn -psa oi:is® jDpiyaa (x 

.Vm’? oP^apan ,o’iu/’ o-nipa (a 

,’?”n '7 0 ’DJixan (Dmu/’ D’npn (a 

,V>»nna msjtvn ,onr 0 ’npa (i 


360 










;jon ,DiT Kunj ,-\v» -pVnn m-by -crun ,nuan mra man unp nnaasy (2i"-> 

.una pnnan Vnauí *733 ,nVna mwyan -p^nan nampa naop (x 
. uo» pman maip ^aa , naop miyyan -pVian nampa nVm (a 

.mwn nyawn oinn Vaa nr>nx (a 

. y^inn -pna ^aiynn onm bw namtn jivoa mn^n (n 

:d~it Kunj ,nun -pbnn amo nnjnn .nmuunn man unp bw nmnn [3V"> 

. p^naa Dnrn na nr ]ii’aa mn^n (x 

. pVnaa min namt pv>aa muVn na’x (a 

.onrn nam praai o-^oaaan man uip ms’ssa mu^n (a 

. na^a man >np ms’ssa muVn (n 

nnynan ,u muaann man unp nmn nx ynap 1 ? ma Dmrya na ,man bbib nxnna (4a'"> 

idit xuna ,nu7i yibin amo 

pi’a xin D-nn nanr ]iv>ai aman manpnn yiroa xm man unp naaa (x 

.anian bw aia’on 

7U , aa xm man unp naaai man manpnn 7nnma xm unaxn aoipn (a 

.man amo 

yiraa xm onrn 71 v>a nmxa man bv? amon firaa xm man unp nana (1 

.man manpnn 

~by nmn ^oua nmra man-unp nana nyap’? D^xna u^x aman VVa (n 

.onT xuna my ■pVia m 

.nmuaann man pip nmn nx yiapb ma nmTya na , nu vam mn bbib nxnna (5a"i 

:DnT Ku/u nun -pVnn amo nmynan 

.man unp naaa nx 7”sa 'annaxm ,onrn nani jnva nx ma^sa myasxn (x 

.man unp naaa nx myaatxm Dnrn namr 7 vna nx i”aa Vnnaxn (a 

.man uip naaa nx myaatxn u”s’ ,nm ^a 7 - n'>aa onn onrn ox (a 

.annan Waa nTym*? mnan 73*7 ,nt nnoa^ o’xna na’x marnrn r>n bbs (n 
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? pmn Kin D*iun rpn*unnnn rrnx 


(6a ,! -> 



:dit iHuru D , nu>'’ D^a^in *au/ (Ta""» 

,-pvo mim Dn aan cra-mn manrn nwxa ,nr nx nr cpnn (x 
.o’Ui 3 » orni-oa on oan o^amrn o->a-iTn mpxa ,nt nx nr crauna (a 
.rnniua d*ivp 33 on oan camn o^anrn nwxa ,nr nx nr D’nn (3 
.nr nx m o^Vaaa omnnw ’:npi V i xin joma 03 '>xi onwaj oj’x (t 

?paan D^unnn Kin nrw (8a" - » 





; mT nxunj ■y> I?TO nx^i^a (9a'"* 
’jxpn nmsa o’xan nnxn nmxa nxViVn -pn Vx omin man ’iip Va (x 
.•> awn nnsa omin opVnai nnxn nnxa omin man ’npa pVn (a 

.’3u?n nmsa d->xsv> DpVnai nnxn nmxa d->xst> man ’npa pVn (j 

.nr nx nt cVoaai maisn niaaaa on man ’np (t 
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:rmn ,d-it kuto n-n-Vy nyian , ■naiinn rrwn (loa"-* 

.eia nmsa diib ■>T>-'7y nxian ,’oaian (k 

.nona nnua oaaa ■>n , ’-'7y nxun ,’a3ian‘nn^ , 7 (o 

• onr xipia 1 ®’ ■p’?ia ir» 'ay nxian ^eiann mw 1 ? (a 

. yiap 0.113 Vip •>ona mun bbo bw ’ona nnu? pa p^an pK (n 


insvn ampn bw impn ni< p-r> bmiKnu; jmia ,pni nu ,b">bo d-tidi 1 ? dk (iii"i 

:myayKn 

.onrn Vip na^ntn pi>3 nx (a ,’ainnn aoipn Vip iaipa nt< (n 
.'^V ipn aoipn Vip iaipa m< (n . man ’np naia rm (a 


:Qiya 'niumnop^Kn rrnvn dk mynn .m^on nK mis 1 ? Dnma (12a'"» 


,y>ia-inopVN-ma (i 
.n’oiaa n’inix (n 


.^oaia-inopVN-mo (k 

.ynaa-ioaia-ma (a 


.V’Von V^n Vip innn no® (i 
.nianan nsoa (n 


:-a -nVn yiaia-iuainn-rmn ( 131 "'’ 

.V’Von noip (k 
•V^V on -pix (a 


t^ibn yijn-ionnn-man (141"'’ 

.V’VDa onrn naxiyV i®’ orr»a (v. 

.V>Voa onrn naxiyV psn on’a (a 
.V^Voa onrn naxiy yia’nV nu?’ oma (a 
. V^Voa ontn naxiy yia^nV -psn on’a (n 


srmbn bbv b\u -luainnupVNn rrmn nnriy (15i"* 

.moipai V’Voa omn naxiya (k 
. i 1 ? psioan nnaai V’Voa onrn naxiya (a 
.ni3 , nan nsoaai V’Vca onrn naxiya (a 

.moipai V’VoV psioan nnaa (n 
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_. a nnnnj bibo bu/ itmrmup^Kn mu/n rmny (i 6a"’ 

.ni:>’na-nsax (a .no» 1 ? nona-í^i (« 

.mana-B^ii (n .nem ma’na-nsax (a 

; nKym •njaanvwpbKn mu/n nnyny (17a"’ 

.v^on 111^ -pan onm .nwnsn iDoa 1 ?! antn nayiy 1 / nu/’ oms (« 

.nia’nan nsoa 1 ? -pan on’ai ,’?’’?on ■pix’71 onrn naxiy'/ nu/’ on’i (i 

.□nrn naxiy 1 ? -pan ornai ,V’^on ims^i ni3’nan nsoa 1 / nu/’ onu (j 

.'?’'/on TniK 1 ?! ma’nan nsoa 1 / ,ontn naxiy'? nu/’ om (n 

•M-by ,b-bn bv •njaamnopVxn mu/n nnyiy nx ma ( 18 a'"» 

.’7’'?on ]nis nxi ma’nan nsoa nx ,Dnrn naxiy nx VninV (k 

.yjon nx nxp 1 / -|x ,ma’nan nsoa nxi onrn naxiy nx VnanV (a 

niansn nsoa nx popn’/ ix ,’?’ 1 /on -pix nxi onrn naxiy nx Vnan’? (a 

Dirn naxiy nx rapn'? ix .^on inix nxi nia’nan nsoa nx ’?’nan’? (n 


; t, n2 unn ira->bw uaamnupbxi ’wan unn ’T> by nnarun ,D”uaann mnu/n (i 9a" 1 » 


.nD^ioa nr»an o^n 

(a 

.pai^n 1 ? 0’aiUZ 

(* 


.'ptnbnV d^ht 

(n 

. na’ioa nn’an o’3iuz 

(a 



:-0 

, rt”iVn uianriupbx bw nvauipn 

(203"’ 

.D1Tn pvo 

(a 

.onrn naxiy 

(« 


nsoa 

(t 

.nipan nna 

(a 



:D1T XUH3 

b-bo -pn 1 ? ‘/na na’ 1 ? D’ 0 ’jan nx 

(21 3"’ 

.nanu/n xV n’oaaan n^iyan 

(a 

.nain n’Daaan nbnyan 

(x 


.nanu/n -«oaaan nnu/n mraaip 

(n 

.u/^nn n’oaaan nViyan 

(a 
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:*73p3 ,n-)T Nunj -pna "|1 rD-’ 1 ? Dijai DK { 22}”1 

• prn djib (i .^yax mia (x 

.u^n mia (l .yup ona (a 


?uum - iup 1 7Nn nmavnp ton rmai oucan Dirpunnrra nr>io (23J"’’ 




S 



N 


+ 


(K 


rQ^unnV orr^nna (24i"i 

.na^a ma Pys-’ mBiianopPxn pa (x 
.mm ma 5ym mtmanüpVxn pa (a 
.mma mu? íPya’ xpi m^oana nnu?n ’ju? (i 
.ht nx rn m^oaai maiDn cpiiraa ctbyit mann (t 






? 


O- ' 


Tpa iju; D^ana na-òn by .noas nny n^ya nai 1 ? ny>STO D->unna ( 25 a'"’ 

?niu?ana mmonn it 1 ? rrcPNnnn ,nr>auip bipb ma tnnainn nx yya 1 ? i^y 


N S 
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.onma C -1 B ,’’r>’ 7 w'? D ,’irnn aoip’? A (k 

.Drpa*a D —i B , , >'y>'?xp'} C j^arnn atnp*? a (a 

aoip'? D -i B parnn ao-ip 1 ? C -1 A (a 

.*ai*nn atnp 1 ? D-i B aoip*? C -i A (t 

tnxnn 1 ? u^wnwn niKU/n nnnrò tPWjnnup^K (26a"'* 

.nana niRoiu (k 

• la^a Vrna nixona (a 

.KOT *73 (l 

.m^si Vrn nit<u?a (i 

tjnpy by Vyis ■> l ?r»vnn yinyDn (27a'"» 

.oia^nn nysin (k 

.moaaarmpVKn nysmn (a 

. n^awn rpanaKV n’aaa n’aux na^n (a 

.n^awn n^Tax*? om Vu? n^anax na’sn (t 

:D*u^3iyD oiT mn*V D^posn (28a"* 

,’VDwn 'aayaa mtn nasiy maan 1 ? (n 

.o”’?awn cp^aya Vu? nT>aoi nmnsP (a 

. imana nmaa naxiy 'Vya cranT •'asa jpnan ^y naan*? (a 

. -imana naiaa nasiy ^ya D’a-iT *asa jpnan by naan*? (i 
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n 


rmynya nar miT man: i ooo bya b’bo im 
.ynn-iuaann-man bu/ naay nx au/n 

ynn-iuaan-ma aiy’b na nana soo bya b’bo yn DnrnV un dit nnny tpk 

? mana-aDDK 2000 bVJ 

bu/ n"xa bya aaynb aannn ,dik i .4 imaaonnu/ .mana 500 bya b’bo 
.b’boa mamu/ ynn-iuoann-man nx au/n .cnx 0.1 mrnaa maoanm ubn 6 

naun nnyny nx au/n .n"o 20 íamxu/ ,b’ba by r^siba mana 600 bya b’bo 
.asnx 0.1 xm b’boa tnitn narn nnyiy qk ,b’bon aba •níunn 

n"D 10 íamx dx .mana 250 bya b’bo yn Dnmb un nnyiy mx bya DaT 
? aunb mana-asnx 500 xm b’bon aba nu/nan maann naun nnyiyi 

nnyiy tpx bya naT .n"o 50 íaanxu/ ,b’ba by t^ibn mana 2000 bya b’bo 
any’u/a maan nau/ rmay bapnn b’bon Taanau/ na ,b’bon -pa Dnmb ur> 

? aunb mana-aanx 1000 

.mana 1000 bya b’bo bu/ nau/n nnyiy nxi ynn-iuaann-man nK au/n 
.n"o 10 lanvn asnx 0.1 xm b’boa Dam nnyiy 

400 bya xm nu/ b’bo .asnK 2 bu/ nnyiya oaT narr mana 500 bya b’bo -|aa 
n^m D’b’bon nu/bu/ na ,’au/n b’boa Dam nnyiy mmb nany nn .mana 

? ynn-iuaan-ma imx 


nya 

(la"’ 

(2a"’ 

(3a'” 

(4a"’ 

(5a'” 

(6a"’ 

(7a"’ 

(8a"’ 
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□"uun □'■zai/n - v íhq 


Vn ijnayn nuiprro nnmm f nmaD D^i^on n^sann rmn inpV ,i3->K3u/ ■'as 
V jyn rnp (D^ujann rmn mp *7*73 ni< *7*7133 , Tuon *71*70333 .wm 3 üipn 

,n)nn 


•jiyn bw nn^DiK K33313 mirra ,*71*70 t <33 33130 ,1033331333 imn nnu/y ny3ü 

.(1 T"> 3iiy) 103333 



n"’ -ívx 


b •> b d nu/n * 71*703 nK ni33*7 nmrru 
ruo 3 i 3 1 y b i b v ik mmn 

1K o 1 3 J 1 ff D 3 T — KU/13 K13U/ D3T3 

.3 1 1 i y D 3 T 

Vrm ,->*773 u/n *?3y33*7 io33?3 *73yn nnu/3 dk 
m3n inp ru< nym yi333-iü33333-m33 ->3 ,3331*7 
n''K3nu/ ">33 ,1033333 *73y333 ni33iyn ,dhü33333 
. i*7nu/n *73y333 nmm , i*733u/nn n3rn nx 3yv> 


n^winn rpum epu/ri 

nnsm ,*71*703 *)inb *7T33 rQi*7 D1013333 dn .103333 n3u/ 3yv> »D3 T ku /13 »^i *70 
,1033333 nnu/n in ,3mV ]rP3 , "pb ik . nVum nno3333 rm inp rnyiii 03333*7 nmVn 
m3n vnpm *71*703 bw nn3ip333 mnn inp33 mnm ,Vt33 nm*? *7yn *71*70 i3i-*7y 3yun 

.Vnnn 33 '/*? 131 -* 7 y i3yi3 3U/N ,ni3oi33 

13330*7 D13313 3U/K ,‘>03333 t]UU/ n l 3333 13K 0H033333 ni33 illp *7*73 HK 

. U) niK3 
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ma •nij? io 8 nxnxm , [wb] mimo nmp -wann yju/n rvr»m 

.□■>•>0310 

"n ’ o n d nnt/n" nx "hj n d n t\ u w n m s ' d y nu/a 

. nn 1 ? narnn nuu/ mnm yn nntmn rnuman man inp naon nx nnan i3x 

■njjann tpu/n nmrm bwm , (b) nnxa (nxnu/nn) t\uu/n nna^ay nx pob nnrru 
irvu . [wb/m 2 ] i" a V - t 3 11 mnn r\wu/n nna->ay nT>rr» nn , "nan" nn 
1 xnn •’ü33nn tpu/n ,n , >'>u33n ma ^np 10 8 Dmnn vn 1 Vu/ nuu; yn dk n ,mnb 

.VnV-aan 1 xvn ^uu/n ma^ayi aan 

:xin f -n333nn yju/n nnamy ya^ ->u3ann t^uu/n v>a mu/pnn .xnonan 


»-{ 


[wb/m 2 ] -ynb-nan nimma (mu3an nxnu/n) •'wann y?u/n ma-»ay : b 


LWb] 

lm 2 ] 


"nann" nrnma imann yju/n : t 
a"n-a 'vaonn bnynn bvt innn nuu/ : a 


xm ,Y»nx ■'DJin mu/a , a"ao 1 bu/ -|nn nou/ yn ’D3ian «pu/n :xnan 

.naii 0.OOOl 

. "i"nb-nan mrna iDu/n ma’as nx au/n 


r = i = 0-0001 _ , Wb 
" A " IxlO- 4 ~ tn 2 


,onr xu/13 b^bo ama mby ,*i"no 4 bu/ -|nn nou/ nbya bna nyao yn :xmn 
.nxiu/nn nx au/n .nan 0.0002 nyu/a *|ou/ naiy 


B _ i = 0-0002 n , Wb 
A 0.0004 U-;> m 2 
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.VaV-ian 0.2 K’n ^jannDpVK bw n 2 '»'?a ,»|ou/n nis’sx :KDm 
• Vao 1 sm nn’’7n bw prin nau/ ok ,*|Bu?n ns au/n 

/'/apj , pu/n nu/’nV nannKn snoun suni ns nau/í os 
í> = BA = 0.2 x 0.0001 = 0-00002 = 2 x 10 _5 Wb 


n’imn niVn^n 

7-np n^um ,oim nanpa ^oionmB nmn ■>nyy ysn D^rmn dk 73 ,a"7 pma i^io 

nmn miu/y n7mV n^min dk 73 , p ina 13-»ki . iam D 7 -vnm dW?od nnvimn rmn 
DTtPjan dk .rr>mbn yn rmn ^np *73 D^nmy ,noiD uain bw n^nupn 13a by Tounima 
DJiKT nyaun yn m 3 n -mp “73 D 7 nmy ,D 7 -man D^uian n-> 3 up nw 1-13 Vna nyau 

. ( 2 T’i m-iy) T>Twn yn Dinaiy 



2l"i TPX 


Wnan yn nV?p “irr»a onnn D^wnn rmn ^np -«a ,K7n -\in nyaun naponn 
Vna bw nnnrin ik ni^n^nn 73 f D7-imK uk .n^nKn yn nu/K» 

. (p) mxa mVrfrnn nK po 1 ? n^arm .n^mK bw ntn nmaa 

-íuann-man ^-by D’nyu (b) nKiu/nn ik (<t>) ^uiinn tpu/n 73 ,in^ pia 
.yiiK num 1 ? yian-iuaann-rmn k^k tupku/ , (h) mu/n nnany 7-p_^y ik (m) y>m 
rmiyu/ Vaai ,*w/7 °rna , (h) mu/n nnanya nTiVn (b) roou/nn 73 p dk pia 

.mu npm ruou/nn Da mnn jinu nmaa unn mu/n 

bw mbrfrnnu/ baan ,nu /7 orna (y) m^ròna di(b) nKnu/nn uibn ,aa^ tpia 

.nK-iu/m mi’ nptn rnrtn p ,w nmaa n7nn Tojaniman nmnn 
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mu/n my\yb nun oma nKyru (rpu/n mamv) n->u 3 inn nKnu/nn ia micn d3D3 dk 


tmun 1 ? ^au ,m t 7n‘?n‘7T •n/unn 


B = yH 


:rr»mT»rr» jtk Niyn 1 ? -na mVrfrnn nx kudjt Knoun nu/u riK mu/j 


Wb/m^ _ Wb 



AT/m AT k i 


:rmn:i K->n , (y 0 ) inob Duhu nmx .pnn bw mbrfrnn 


r 7 wb 

ATxm 


y D = 4 it x 10 


KVi nin-non n - nmrm .rmaa kvi D^uimvna tp-irnn bw m^nVnn tikt nmy 1 ? 

. p-nn bw mVn^nrra cpbVn ia nmai 

,n ü b m n n i b n V n mnpn pnu/bo mm bw (y) mVrtmn pa nuu/n 1 ? na 
omn nK m^ynn , (y r ) n •> o n ■> m^nVn: niyn 1 ? numa pnn mbrfrn pa 1 ? 

• (y 0 ) pmn m^n^n pn^ mmn bw nu^mnn mbn^nn pa 



. na^a -naon om ru^ym nvpm n^itm nmnm mVrfrnn m ,n->KTi un 

mVrfrnn nK au/n 1 ? ,mpn Vaa ,^au ,ynap naon xm pmn bw mbrfrnm Vwn 
mbnbm nx au/n b ^au p ma .nmnn bw nu^mnn mVr^nn nyvr» ~iu/xa .nwn 

:n’omn mbrfmn nyvr» nu/xa jnubmnn 


y = y» y 


r 


mana-ma»’? aaii 62.8xl0 -5 xm o^ioa min bu? nobman mbnbnn :K»m 

.nr nam bu/ monm mbnbnn nx au/n . noab 
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.pnn mbnbna 1000 ->a nmai cnioa nam b\p mbnbnn :KDin 

.nobman mVnbnn nx au/n 


M = MoM r = 4 tt X lo " 7 X 10 3 = 4 tt X lo " 4 = 12.56 x IO -4 Wb 


ATxm 


rmu; , nummman nyiapn by d:pku/ .onmnn bvn T>m<n bv m^rfrnn 

m^rbnm y r =i ton Dn^u/ rv>Dmn m^n^nn it na^om ,pnn mbnVn 1 ? nanya 

. y=y 0 k n nn^u/ nu^mnn 

sD^nsiann mu/n rmiyi (nxnu/nn) iuu/n maiay p>a nu/pn nx nny uzvb ‘yau 


B = yH = PoP^H 


[wb/m 2 ] ■vnV-nan nn^nn -/uiann tpíu/n maiay : b 
[AT/ m] nun 1 ? mama-nanxa ^uiann mu/n nnyiy : h 
[ wb/ATxm] (Airxio 7 ) P^nn m^n^n : yo 

. mwn pruo nmnn bw nubmnn m^rfrnn : y 
. (mTm tàb naon) momn mVn^nn : v Y 

jbnn na’5 x’?’? b'bo ima (mBAian nxnu/nn) iau/n mama nx au/n :xmn 
.noaV mana-naax 1000 xm Woa mu/n naaiy ox 

B = yH = y 0 y H = 4 tt x 10“ 7 x 1 x 1000 = 12.56 x IO -4 

r m 


,vnx na’’? Vya Via ima .o^onan iou/n mama nm lou/n nx au/n :WUn 

.a"D 4 ntnpu» ]ionp 5’Va by ina Vbon ox 

xm iam omtn mrn nnaiyi 600 rnan: nsoa ,a"o 25 V’5on imx 

.naax 0.5 

:’B3ian mu/n naaiy nx nbmn au/nj 

H - ffi . Míá°2 . 1200 *1 

A 0.25 m 
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:rpnn *iü\z?n ms)^ 


B = y„y H = 4tt x 10 7 x 1 x 1200 = 48ir x 10 5 ^ 


:T>nsn na'»'? bxp innn nau; 

, _ nD 2 irx(0.04) 2 ttxO.0016 , , ^-4 9 

A - = - - - = ---- 4ttx 10 nr 


:n - >n - > ^ou/m 


4> = BA = 487 fxlCf 5 x4itx10 4 = 192tt 2 x10 ^ = 18.’93xl0~ 7 


Wb 


bw ■njjann mim ptririn ny>a ■panb jmi , "m^n^n" aunnn nx inanu/ nraò 

.Tvmnms nmn na - ) 1 ? iam 1 ? □''o^an nu/xa ,^0 

nmaa m^rfrnnu/ 'jaau/ nn , (b = yH) m^rfrna miVn n^uunn n/ou/nm bnart 

.~irrn nptn mnn rnou/nn m ,*inr> 

n-nbn k*7k ,D-non nmn Vnu/a nyiap ru^K ,D - > , nManrnan nnmnn bw mbrfrm 
k^7k .na^a nxau/nn njnu; nx au/rb in-o nb ,na b w .nmna luinnn mu/n nnyiya 

.na^a mu/n nnyiy 1 ? tnxnnn m^rònn yiy yvp nx 


ourra dh dtit ,m3n3 500-a aanan ,a"o 20 -pno nrpy Wo y-n :xnm 
•jnn nnu/ nbya .mbs na’ 1 ? nnsa , b^on yma .naax 0.2 bu/ nasiya 
mpan n’on’n nrvnnnu/ ,yvr> ox ,na , >Vi ^Bu/n nx au/n .n"ao 10 bu/ 

.1000 x->n nr 


H 


lí? 

i 


0.2 


0.20 


500 AT 

= 500 — 


m 


B = yH = y 0 y H = 4 ttx 10 xl000x500 = 62.8xl0 -2 — 

m 2 

4> = BA = 62.8x10~ 2 x10x 10“ 4 = 62.8xl0~ 5 Wb 


■pyn hk xiynb irr>j nmyynxa .mnu/ (tPD~u) twaxai mxbnoa uronu/n 1 ? baipn 

.nuiu/ mu/ mnynya ,n->jiu/ cnmn b->au/a .mbnbnn bw 
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mu; mnviya btna npan Vu; rnomn rvònbnn nK iKnnn y^DK jhdto 3T"» "íT^a 



na’ 1 ? mxa ,-ib»k 2 Vu; naxiya oit kumji a"o 40 la-nxu; .V^oa :t<orn 
Woa manan isoa dk ^a^a nKurnn ns awn .'ma npx’ mury 

. 600 ton 


IN = 2x600 
í 0.40 


AT 

3000 — 


TsaK 3000 bw íito naxiya ->a ,rm-ia 3T"> nrsaw p^axa ]mru dn 
. p = 160 K’n Vna npx’ ivorpn mVnVnn .nDaV mana 

B = p e u H = 4 ttx10 _7 x160x3000 = 0.6 ^ 
r m 
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D^unma ffnnina munin niou/rt 


; (h) lüjann mc;n rroyiya (b) muaann rtN"iu/nn rm^n ,mik~\ mau/ •'aa 

.oman nypn mnn nK nny "paoa 

•>aa by mama (n) ^ya b^bv nrma 

.(4T ,, > Tpy) m^a nyau 

,ynap kih (n) manan aaom ^Kin 
,nyaua (h) mi?n nnyiy nK mau/V ima 
.b-^oa (i) unaamn dit nnyiy na^ -<-\->-by 
iaan myynKa □■> ruína mm nnyny -na^u; ru< 
.Vayna nairmn nanu/nn 

,-naaann mwn rrany nK n^nanw ‘ma 

ck .tnion Vnaa iy -|k ,nK"nynn Da rfrti 
nKiu/nn nanu/n .niu/n nnyiy nK ‘mnaai tpoia 

.uyn -]k 

mrn ayn m .a" 1 pisa ía^io .rmn ayna n-nyn mVan ht ayna ->3 ,nnniK ia« 

.pva mua tamion ,nj]anmBn minn hk nmmnnn ,n’T>jrrn amaann Va uwa ,iyna 

bw , "u i a a ■> n .m m p y" n^npn ,d , ’j - > , >dk nnau/n nymm 5T"» nvnra 

.maw rmbs 

.anw» 0 ’mp bw nnaufla □ , »a r, QKn nnauna rtnrn ,nynap mbnbnn nmn iV^n 
it nmom ,->uaann rnu/n nnyiy naa Dy nnma k^n ,^k~\w ->33 ,nyiap na->K mbn^nn 

.5T"> irnra “iKinnu> ma ,miyn Dia^DK 1 ? 

mwn nnyiy pa D^pn iiypn dk n~iKnn ,5T' , > Tpya iu/k (D^a^aKn nnawn 
nK Kiyn 1 ? ima ,ht aion d^ibk namuna dk .(b) muaann riK-iumn paV (h) ■'uaann 
na^n 1 ? mi . (y) mbnVnn ny>T> k 1 ? 1 ? , (h) mum nnyiy nyvr iu/kd , (b) rtKnumn 

.nKiumn nyvr nyK3 ,mum nnany nx wnb ima 
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hd"i mVsi V■*u?n Vnii (1 1 
mVs npx*» (2 1 

W 






) 71 m \2 np> 

n (3 j 

L 


1 1 



T 

1 1 

! 

J_1- 

1 

1 

1, . 

, - 

1 

LJ 

_ _ r 


2000 4000 6000 8000 10000 \AJ/ 

L /r 

5 T n 


^on yriK dk ,ro "i rr^D nn*>Vn nnDJaan rnnwnn mnn na 

y^? Dm*»» cni nwu mm ,1200 v>mD*nD isoa ,o M o 20 Kin 

. "1DJDN 0.5 

mwn hk nVrin au?m 

H = -— = — n X ?n° ~ = 3000 ~ 

2, 0.20 m 

n*ou?nn ■o ,hdtpj ,nD”i m' 73 1 ? cpKnon ,57 u,, j^dío 7212 rü dk 

b = 1.6 ^ jnvin m^a 
nr 



:KDin 
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iro Kin os .mama 100 aanan Wo yn ominS w> ou naxiy ihk :Knan 
ro ,> 72 nK"iu?nnu? rua Vy ,a"o 10 namKu? m^s nps’ rpnyy na’'? 'ry 

. Va^-nan 1 mnn 

nK-iu?n ’7np'7 nau? ,yau (51"’ *iv?s) m^s npy 1 ? crKnan r’ SKnn 
.-loa 1 ? mana-nBBK 1000 ny>u?a mu? nasiy 1 ? cppipi ux ->"a’?-naii 1 

tp 1 ? n 


IN 

l 


I = 


Hí, 1000x0.1 


N 


100 


= IA 


om’Dn nx^i^ 

uiwn nu nnmx ]->k ny ba .4T"> ir»ya y>smn ,->uaann ‘rnyn 1 ? mu? on^ru 
Kin iroaann ruaurnn -py u it na^om ,odk kih -njaann mu?n rrayiy bw riyn .bayna 

.(6T"> tpy) ddk 

riK m^yrfr □■> l 7'?nnn 
rmny ,runna min rroyiy 
,DiTiyTn niuaanm .nViy mu?n 
n^^nnn , na-^n m mipmnn 
nyDin -pn nKinnui ,-nnon 1 ? 
rfriyn ,ir»wa» nxnu/n na-^a 
.(oA yu pn) mm nnyiy rmby ny 
~\w> ip miy t^dk 1 ? rrr oinna 
nijup nmmu? nnma pb piua 
D-ibna D'?'»i3 - >u? t 7 mum nnmya 
rvom ninonurn .nKiu/na 
y»DKn Vapn .mTyrn D-nmnn 
tnnnai ,( ac yupn) -pa muf 
□^ym cnaiiynn ck .ruou/na Dnup tmiaiip*? mu?n nnviya D - ''>i3 , >u? D->mia rrr 

n^ni -uca d«U’w nt mnnai ,( cd yupn) mm aynb nmVn nyun ,rrwn nnyiy m 
,nyau nxnu?nn naoim Vvon ,HKnu?na n^iup iroa D^mu/? mmu mu?n nnviya 

.m^n uixpeh bv ■mpran mra ,nT tnnnn 
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rtKynnai ru^prò D^nnn ,V>Voa unja 1 »» mr nnyiy bw cmun "py^» myunu/ "iitk 1 ? 

kVk ,orr> iniK ^aV ruup nKnyrtn px itkt nmy 1 ? .ornn ímxa mum nnyiy ruup ~pn 
nmion nx-iu/n mxu/j pny ubn^ mr» mwn nnyiy -py ~iu/xa .( 7 T"» -rpy) de ipn •»a l 7 
n 11 u j a n" ix "m n i j n n ü ] j n" nua 1 ? Dnrru nmx oe nyuo 
.."n n i m d" rvnp ir nyam myr>n -»uxiaman mim bw rmanm "n m ’ u; 



D 


- H 


7t"’ tpx 


bw nrouipn na^an •’T>-‘?y ,b->boz uu;pnn mr bw rromm nmn nK nny ruuu dk 
nxnvnm ,iisn pr»aa Viim mu/n rrayiy ~| l rn , mm nnyny nx rumna ^man ,np»n 

.DDK 1 ? iy ef npn ia 1 ? mm "fm 

nn " mmp ,uaxb ruaumn nT»*v»V rana au/x , of yupa mum nmny 
nmp of yupa ,rmyiyn ny»u/ nx nyaapn ,imnn bv rmanm "•> a •» u o a x i p 

• "Hl 3 1 1 D 3" 

nx aiu; nijiupo . G nmpaa rmnb D^yam mm nnyiy hk mbyn 1 ? nmnynn 
'v-by ,tnm nnmT nmn nx anv d»3UD . gk. apn -> 2 b nanu>n ruoumm ,mm nnyny 
ia 1 ? nx-nvnn runu/n nxT mapiyai nanna mm nayiy nx n^yn ,-npnn nr»auip na^an 

. kd ipn 
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mny iK onnnn nx^iíi rmpn ,rrvuo nxbib uVav 

.uiuinn 

.d^ujad nr^a ikq nuwn D^uunma onmn bw rwaam nrnmnn mnan 
W’3 nnmy 1 ? .nyaKn Vaa maim r»rr» rvunaam m-pmnnu; .Dm^riyn n^y-iK Dimana 
nrnmn Vya nvp ,Dimann vmumn .luaanvnan amnnu; nrpijnyn niyiap n^man 
mnn .maainn m^iya npoan ~iniô ,V?u> nnwn ny>mannu; nan by .-i^skh Vaa rtmaa 

.rtmaa 

Vaau; -nn .rmuaann naan 1 ? nwnn ,rrwn nnyny nt< na^yn ma^aam ^mn 
rmon .tbu; rrpmann by mnu; 1 ? minn nma ,"inT> nrnaa iman-ma min bw manaanu; 
.lu/BKn boa rtmaa mnn .D^ynap Dmaan my - > t 7 nypnn ,imn bw manaan mu; ,aiu;n nr 

nvr»mn -^ya n^N nn niyiap amaan myv>V mmttnn nnmn o oao 1 ? p-o 

• (7T"» Tr»y) au;aKn boa ‘rna foe nuu; i^ya :imnK Dib^na ik .D^rroa manaai 

n-nmn bw maaort nxbnb; bw bnaw yup DmNnnn nianax Diyiam 8T"> -rpya 

.niyiap nmaan nw« , 7 DimNnnn ,D r ’uaanrna 



rrrpman 
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oayaap Dmaaan ~\wib irma mKrann ,8T"> laayaaw taayaaann ,nnmnn yon 
-nsnx 44000 bw naaaaaa ^yaa i"n^ iaaa .25 bw naiman Vyn , V. apnbK Kin 

.lun 1 ? mana 


(mnuoara) b w n n 

mni auaann murnt nnyayu/ nainV .uaaaann riròa 1 ? 1 ? aaorpmin hvío pairou aara 
nnyayu; iratô pi osub mnr» Km ,Danon -py rabya miwa nauaanra rtKnyran .Darò iy 
.njaann mwn ranyay irax maan rpuaann ntnumn aa .inab irm .-yaan paaaa nnVy mim 
m nmp uaaaann rtióaya , "d •» t i u d a n" ik "b w n " maip ar nyaan 

."b w n n n k b a b" 

■>n ;nvaa-jnb taKnna mm nnaiT rarnn na pa ,mm ranyay mn\yn .pea^ara nata 
nmana .aujanana inara mau/y na’ 1 ? bya ,b->bo -pi psa^m uamn dit tronra dk ,-[ib 
nwnp rÒK Daioara . maran bw naiaraann by niann 1 ? a-n nypunnn f nmaK bw Daioan 

.□ara nui^aa naKuann nm "b w n 1 a d d n" 

,bvrw nKVi 1 ? bw maya inaba ,aunnanart maran aaoa nm^n ^nn a-roan 
^bw annm paaa nx naum uaaaann inw nanyan mona mainK d^m aK ,nnnna 

.aunnauan maran rasaaa ,nro< najwa 

.aaKnb w> v 17 , k -iiyBKn baa burnn moara riN naoay 1 ? im^na aaum Vnum naaaana 
my ua::m nròa^ abya aana ,naaann bw auaann mrua taanynn .naaunnaimn Damaranu/ 

.nyaNH Vaa naanaa 

naaaaaaraa “jana «an niournin bw am’nn "pyn luwa ^bapnn naanaa nay nxVa 1 ? 

. naana 

.maana bwu aiosn a^ya mauaanavia minara Dayaaan nxan n“?aua 
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j^AT/mj nu^Ban 

[wb/m 2 ^] nrpnian 

isinn 

4.0 

1.36 

nno Vna 

4.0 

0.6 

(*?P’j 78.5$) -n^xans 

4.0 

0.5 

0?P’i 74 %) baaia 

40.0 

0.5 

4.5% jip^o m^B 

56.0 

0.85 

1 </o 7ip’b»D m5s 

160.0 

1.4 

miaaiB 

880.0 

0.55 

nsna *?nn npx-> 


rpuaann nxnu;rfr nu;-» orna mxynj bu;rm -»iOBn 13 ,-»jv»oj ibikb ,xy» ynj-»-»uu; 

.Dmoann nx ivrh pia nmyynxa ktou rimai 0.6 npTra 

1.6 

P h = kVfBmax 


[w] n-»ui 3 bwm ->tOBn : 


apiyn nunb *t nvpma ynm-juu; bu; ^u/nrt -nosn oipn 


m 3 xWb/m 2 

[m 3 ] mapiyn mnuna raimrnBn mim naj : 

[í/sec] yma mm nrr»nn : 
[wb/m 2 ] npyann nnunb nana rna-pnn nxtumn : 


p 


h 


k 


v 

f 

Bmax 


min bw p"n bzb D-»uia bumn -»iDBn nx y»-»yn(k) ynj-»-»uu/ 'rv mpnn 
bw ny»w xm mina rnairan nxnumn nyxa ,tnx ntrma f D-»-»ion aion -íumnimB 

.n"» 1 ? tnx nan 

,mr» bna nuu; nVya xm í^u» Vumn nxVi 1 ? ,w nu;p maanrnBn mirmu; Vaa 
(k) mpn ,D-»u;p D->-»uxmrn3 omnirb .mr» mmaj ‘yu/rtn mosn T»n-> -pn nxyrnai 

.mm 
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J 


rwp m^B V-ou/3 :ktmt6 


k ar 7000 


m 3 xWb/m 2 


kS 500 


J 

m 3 xWb/m 2 


rt 3 ~i mbs ^BUQ 


’wyn *1123 mobh bu? nx v ”"' ■m’K’7 "iVinn psonn rm nvn :Knm 
-nan 1 K’n *|i23 rpavan rnnwnn n» -"ao 400 insjip ,nwp mbs 
• yin 50 íon ,nn-urnn ni< ism ,aitn nnnm Va*? 

, 1*6 _A 1.6 

= kVfBmax = 7000 x 400 x 10 x 50 x 1 = 280W 


■rçmnn baynn 


.yijn-wainn-nron ton hjhd ‘yiyns iuim ^uu; n*w6 m^on .uuou/ no 
■ònum ^ayna ym-nup^Kn-rro 1 ? ,nmn 'jiyna .ynn-iuxinn-rmn nK mwnfr jrvu 

.■ònumn tnm nnanj6 ■njimn t\oiyn ruo 

njaanrnB imn bib , rrra kvtoi ■ònipn mt “oyn 1 ? nunn^ rtnan *v»bin min ba 1 ? 

rrmp ,nnjjjn rmiann kVk runw ,yt ruon . nmnn tjuu/n ■nyn 1 ? -mnn 1 ? rman 

. (R m ) njno 1 ? Derrui (oju pnb-v) "i i k ■> n" 


o^uaan Di^iyn 1 ? mx pin nx , p dk , muní 



ynn-iujinn-rro^ nu/ 1 » orr>n Kym biynn .nuann rjoiyn ->3 ,y3ip nr pin 

. (nnmn nvmnn) pionV iidh onm 


:inT»rt» nK Kynn R m nx nny xuru 


R m $ 

.nanV nona-max 


. [AT] = AT 
’ [Wb] |_Wb 

:xm jixmrt m^n’ ->3 ,nncn nx 
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:tmínbn Daob ban; 



[wb] "nam" nvprna nojonn r\uu/n : ♦ 
[AT] mana-nanxa yyfi-wxran-man : m 
[AT/ wb] nanb mana-neao ]nonn : R m 


Nin jifoam mana-nsas 1000 mn ,’djio bayaa .yoa-iDJjan-man dOUlI 
naaaan t )D^n rm awn . nnvib mana-naaR 500 000 


4 > 


_M_ = 1000 

Rn, 500000 


2 x 10 3 Wb 


ibw ]m’anu> naraa biyaau- ma by ,yja-iD:nan-man nv*nb yn* na mnrn 
?nan io -4 bu> «idw may’ , nmib niana-naaK 10 6 mn 
?500 Kin ibu> manan nsoa ox ,b’boa a^ntnb vn onr nasiy irm 

M = $R - 10~ 4 x 10 6 = 10 2 = 100AT 
m 


M 100 
N “ 500 


0.2A 


ninn’m n a ■> b n noa p k ■» » n m b n 

bu; (y) rpbiaon ma^binb ■njiinma nmn bu> (p) mbnbnn rm nywnb ]rm 

.^innmn 

(p) mbnbnm nbnum dit vbinb mim nanan rm nyaip (y) mb-uon ma-»binn 

.■noiin t^üur -y>binb nmnn nnan rm nyaip 


■yisn ornan iJTmb *iun orna ntomo T>bin bu> imTünn 'a pisa unaw ^aa 

:innn nuurbi mbnon ma^binb 


r = 


i í. 

y a 
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ibw mbnbrf? -psn omm nnuò i vr» orna kvm "imnn bw pionn .mb nnvn 

nnm nuwVi 

p = IA 

p A 


[AT/wb] "lan 1 ? mana-nanK nvprm ptonn : 

[m] □muna ■>vmnn bibonn -pi* : i 

[wb/ATxm] non 1 ? noTiD-ns^K 1 ? mn nrr>mn -imnn bw mbnbnn : p 
[m 2 ] .-i"na -njiinn biynn bw -|nnn nuw : a 


pmu/n p^o tk uu/n nrprnn mrrr nx nny pvn: 



r AT' 

[m] 

[m] x [AT] x [m] 

AT" 

) 

Wb 

[Wb/ATxm]x[m 2 ] 

[Wb]x [m 2 ] 

Wb 


ibw pjonn ,-mr> thk -njiran bibonHU? baau; ^m 1 ? iu/dk rm-inxn xntrnn hikV 
■ph’ puunn buynn unn ,imnn bw innn nuun mbnbnnw baoi ,"inr> mm mm 

.mr» ma: mm pmnn ,-inv> Dmim 



ISO 

9V"> -it> 3 


tpx) T>3a’?\p D”íinn :KBm 
baya y>sia (9i"’ 
rmrpa hpx ,’tma 
,a"an num: 
bu> jixmn nx npm 
mbnbnn ox ,bayan 
namn bp? n’oru 
. p r = 275 K^n 

bayan bw nnnn nop? 

: xin muan 


A = 6 x 4 


24cm 2 = 24 x 10 ^m 2 
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tpx) yxiaan -|mxn nx pawna D’npi’? 'tman Vi^oan -pix aiw>na 

. ( 10 V'’ 



190 

1 Oi"’ TPX 


invp ’Djaan ViVoan ynx pV 
í = 2 x 14 + 2 x 19 = 28 + 38 = 66cm = 0,66m 


ijix^an nx nny awn 1 ? Vau 

r - 4 - -t-, - 6 f * 10-2 -j = 8 * 10 = § 

m yA u 0 y A , . ~-7 0 . _ ~-4 Wb 

M r 4 ttx10 x275x24x10 

mnrü n*nvp» ,biav i nn now ,nynDn jiípan nx nwn 

. y = 100 : K^n "loinn morrn mVnVnn ,ln"’ TPsn Q M oa 

r 



:KmVT 
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:tan ’D3ian Vayan -|nnn now 

. ird 2 irx4 2 xl0 ^ , , „-4 ? 

A = —£— = -^- = 4irxl0 

arx) yxiaan aoipn ns ju®na OTipi'? -«Daian Vi^oan ymt aiwna 

.( 12 T"» 



_2 

í, = ttD = tt x 20 x 10 m 




sDiiuun n^aynb din narrou K-»n ]nn nnK 

M 


$ = íl 


DPpDin riNnon 
.niKnDU ^nu; inan 


püue bayn *7U/ píonn munn? nrPKnnn it íon rrnu/n Krrcrum 


Rm “ yA 


ni< ~yvrb ]ma nmyynKaw ,ktoi 3 bapa ,rmu/K~ia rp->au>n Knrnan m< a^ara dk 
mbrònm na^n 'vv ttotto ,y>an-iuaann-man dvvt» “iipío .aaaaD Vayna .qui^n 
.ponpsin nKnoi] nanp it Knona . amnn Vu/ 

*_M 

£/yA 
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[wb] "aan" nvrma -nsjann quum : <t> 

[AT] mana-nanio y^n-iujann-man : m 
[m] nnuna ivmnn biVonn yhn : i 

[m 2 ] vna luwnn ^aynn bv -)nnn nuw : a 
mana-aaniò nan nvpma imnrt bv nubmnn mbnbnn : y 

[Wb/ATxm] nunb’ 

-pwn □!< ,131"’ ursa nysian ,nyaoa nx-nrnn nto «icnyn nx awn : KDin 
*i"ao 10 nyaon b\p innn now , 10 » 0.628 xin biboan bw ysiaan 

. ma’*iD-TsaN 400 y^jB-iDiaan-mam 
. y f = 250 ttvi nr mpaa rporrn nibnbnn ■«a ,Tiatt?na td 



13i"» nrs 


M MPoP r A 400 x4ttx10 _7 x250x10x10' 4 „„ 

I7ÜÃ = ã = -07628- = 20x10 ^ 


i = 20 X 10 ^ 
A 10 X 10 -4 


n 9 wb 

0.2 — 7 - 
nr 


nn’b by yna , i 3 »n 0.5 inasiyu? dit xunan ,mana 1000 bya b’bo :«mn 
mn nbtr -jrinn noun a"o 60 xin ysiaan napvny ,nyao misn ,yy 

. n"ao 10 
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.Won aba *|D«?n nK a®n 


-7 -4 

M _ MjjoA = 0.5x1000x4^x10 xlQxlQ £ ± Q5 ^-6^ 
1 60 x 10" 2 


mun ’«]í nVi V 2 y » n 

iK D^ny tpmin niiu/yn myup ,t»tik ynn ò^ib n^iu/y n^uaan D^ayn 

.TniK ynn mbya ma’ 1 ? •'nv my^ain 14 T"> TPva .ma» nrpnrpnty 



1 4i"’ tpx 


■pjonn nx mawnm nsaa ,iujann ^aynn bw ,yup ba 1 ? □•narrara ma mpna 


.ibtt/ 


□■o^annn rnyupn bw_ tnaitonn mao 1 ? rmu; ,nw •naaan bayn bw .bnpum pfonn 

. ->uaann bjynn nK 


R = R +R +R +. • • • 
mT ml m 2 m 3 


iD^i^nn cpnfcoion ^yi a^yüp nsma mo ^yo :Kmn 


R , = 5xl0 s AT/Wb R „ = 2xl0 6 AT/Wb R , = 3xl0 4 AT/Wb 

ml m 2 m 3 
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. ^ayan V® Vipwn px’an nx 


R mr =R ml +R ln2 +R in 3=5xl0 5 +2xl0 6 +3xl0 4 =50xl0 4 +200xl0 4 +3xl0 4 =253xl0 4 ^ 


DT>uaan □■'bayn 1 ? mx nxnoua mnnxn xno-un nK ^yj dx 

$ = _M_ = _M_ = _M_ 

^mj ®ml ^in 2 ••• ■*" * ** 

’B3J»n ^iVoan yiix dk , 15 i"’ "irsa nysian ,nyaan *)Bwn nx au;n :xn:m 
£ 2 = 0.2cm xm -pnxn ynn inm ítj = 20cm xm ninVn 'iw 
m’’? 'rw n’omn m^nhmn ^lana-nsax 1000 xm yua-iajian-man 
.Vao 5 nnun -rmx xm na^n 'iw inrm noun ,100 xm mVan 


RflU 


%2 



M l A l 4 itx10“ 7 x100x5x 10 -4 17 Wb 

.-2 


Hz 


$ = 


__ 0.2 x 10 " = 10^_ AT 

’ y 2 A 2 4trxlO -7 x5xlO - ^ * Wb 

M 1000 


Rml+Rm2 10 7 /ir + 10 7 /tí 2x10 7 


lOOOTf = 1570 x 10 - : 7 =15>7x10 5 wb 
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ynna *idw -ns , >V 0 ’r’Jiya .lói"’ nrxaw ,’onan biyaa :Knan 

. B = 1.25 Wb/m 2 xm vnxn 
naax 8 xm 'rboa ontn naxiy ox ,unnnn manan naoa nx awn 

.800 xm mVan bw n’on’n mVnbnm 
vnxn ynn anni £ 1 ** 20cm xin ysiaan ’D3ian biboan -pix 

. O.ócm 







</ 

í - 

1 

1 

4 

1 


" i 

i 

I 

lm 


V 1 

1 

1 

1 


t 

1 



1_. 

■numa 

1 



TI 


lól"’ TT>3 




•.oiun 1 ? bau . Va 1 sin nawnu? nn ,'loun ms , axa nanai ^mn 
B = M = IN 

^ i /U j ^ i /P i ^2^^2 

:Vapai manan naoa aiimn 1 ? xnoun kipij nx mun 



1.25 / 20 x 10 


-2 


8 


,4-»rxl0 x 800 


0.6 x 10 


-2^ 


4irxl0 


-7 


780 


■» m v hjjjd V i y n b iiinanp p i n 

nnnn ^an maob mw niü ••Vnum ‘yjyna ym-nup^Kn-man n 'n pnaa u»m 
riK DnTnb na D’unnn n-»nnnn maoV nnu; yan-nupbNn-marw , nmx min .biyna 

.mun ‘yjynrr nmnn nriK ‘ya *yn Dntn 

nu/ax^ na □■'ivmn .n^y-un-umnn-nirnan nx nnaja au/rfy irr>a ,rmn iDixa 
Vipun yun-iujnnn-mart .mort nuann Viynn nnnnn nnx 'ya in ,->víxd tiuu/ nayn 

.□npVnn wv>in iu:unn-mman maob mw» 
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M = HA :líOm H = M /i niifOIU/ 1Q3 

M = Mi + M 2 + M 3 + ... bau 


M = + H2&2 ^3^3 + ••• 


: 1 K 


mwan Vi^oan pis .-pvm ynn nVyn 'irm nyao aana ’tma Vi^oa :K)3in 

.a"a 1 T>nNn ynn amn 'a 1 xin '71123 
bw ns-ium -iitpV na »mn (mana-osax) y^a-iaaaan-man nx aiyn 
mVnVnm -i"ao 10 xm nynon bw -|nnn nou> ox 1 .256 

. 1000 xm nPx o’XJno Vraan bw morim 


Ml = H^! = li = 

M 2 = H 2 í.2 = “ *2 = 
u 2 


1.256 x 1_ = 1000AT 
4ttx10 xlOOO 

-’ 256 * 2f m — = 1000AT 
4irxl0 


M = Mi + M 2 = 1000 + 1000 = 2000AT 


i^npnn i«nnn b a y » n 
.imi iK D-òibon i2U7 iü3inn c^uu; 1 ? - luun ^ayna 


i-p-by -irun ,->u 3 inn tjuu/n .d^iVod w Vyn 1 ujin biyn ysm 17T" 1 nva 

.Dipbn ->ywb p^nnn ,b->bvn 



tpum mQiDyu/ nm by 
bw inn nuu7 rrpnx rr»nn 
riK Dnyii» ,iimnn Vi^onn 
yriTniy ,rm iduo rpm 
.bi^on ima mby ,niyynt<n 
nra ‘nsa inn nuu; n^ya mnn 
.nimyn myntn bw 
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•*•! = £2 = 30cm Kin iDjian ViVoan pis ,171"'» tpsV orv^nm :K»m 
myviTna nnx Va Vun Vao 20 xin rpyxaxn ynrn Vw -|nnn .rraw 

. Vao 10 nvmxn 

Vw *)owa o\p’Jiya uk ox ,V’Voa mu?n nasiy nr>nV na-nx na 

-4 

?rpyxaxn yrna -ian 32x10 
.na-i mVs 'un «pam 300 xin nianan asoa 

Vya inx ViVoaa D^ViVoan n« mxaV jrvu tnoa^o xin «pam V->xin 
.Vao 20 Vu> T>nx inn now Vyai a"o 30 Vw pm 

ms’ss nx nV’nn aipna 



± _ 32 x ío 

A 20 x 10 


tpx) nm mb d 1 ? cpKn&n j^SNn nwsJDKi ksbj mwn naxiy n« 


H = 3000 — 


m 


_ M _ IN 
£ £ 


1DUW *>S:> 


D^inan na cnTn nasiy mupn 1 ? anoian Kuna hk nwa 



3000 x 30 x 10 

300 


-2 


3A 
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t> p-ioV nvyTi dit>ü m^Ku; 


liniyn 1 pk i n 3 


.nroj yra nrt< pn piw ,mmum naon nW b3b"\ ,mnp ^dik ^b 
■pronwn w rmu/n pn nni* .maj *p by nrm poVi ,n3ia3n nawnn n« tina 1 ? "i^y 
.mn 1 ? -iu/k nmnn -\b pin nna ny ymp 1 ? ,_ ia ison t\Poa nmvnn ,rrm\ynn ny 


:tan watt bxyn (n'"* 

.Viyaa om 3 ’a onainan ,an’yT mima nois (k 
.D”D» an man mp bba nu ^'jian ,™o bPoa (a 
.nna mpai D 33 amüp'?K bw VPoa aaman 'íiyan (i 
.□ir kwi 3 nu>’ T>'7ia a’ao , D3ia ma ip bv? nun (n 

:aann ^amnup^N 'ii-by nmn .••uaann mivn (2T"> 

.naPn n’-Vyi Won '•n-by mnsun ,man mp cnaoa (n 
. na’Vn ■>T>-'?yi Won •>T>-'?y o , i2n3n ,man mp wnsna (a 
.iaVa ' 7 ’Von ■>T>-'?y cpnsun ,ma mpa (a 
.na^a na^n ’i’-Vy o’nxi3n ,ma mpa (n 


: riK mjan i3K -njxm tpw nun (3T"» 


.•>tman mwn naxiy (x 
.yna-itman-man (a 
, no® m , n , a o^osaan man mp nsoa nx (3 
.•>B 3 ia biyo 2 man mp bbo ns (n 


(4T"> 


.ma^na-nsaN 
.noa 1 ? ma^na-nsax 


(> 

(■> 


:K->n iu3jnn tpu/n mvr 

. nan (x 
.i"ab nan (a 
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.’Baaan 'itnpn mspsx (a 
.yaa-ioaaa-ma (n 


.mwn naxiy (a 
.’Daaa iB© (n 


:K-»n rrnaaan nmu/n (5T"» 

.’oaaa mu? nasiy (k 
.’tma leu? (a 

:^u? nT>rr» kti ynnn nun 1 ? nam (6T"» 

.yaa-ioaaa-ma (s 
• maaaa nm®n (a 


puaan bayn Vtv "jnnn mau? rw ‘rnaau; ^aa (7T"> 


“uvp nmaa mu?n naxiy mnn (a 
-inr> nnna mu?n naxiy mnn (n 


mv* naiaa nN-iu?nn mnn (n 
mr> nnna nKmynn mnn (a 


tpa Diipn ornn icm rròrfrn ( 8 T"» 

.■>oaaan mu?n naxiy faV ’oaaan idbb (k 
,’ oaaan t |ou?n paV yaa-noaaan-man (a 

• moaaan nt<-iu?nn 7-0 *7 ’oaaan m®n naxiy (a 

• ’oaaan mu?n naxiy 7 , o'7 moaaan nmwnn (n 

ríon rruaaann m^rbnn nmm (g-r" 1 » 

nan 1 ? noa mana-nsas (a .noa 1 ? nan 1 ? niana-nsax- (k 

.aoaV mama-nsaKV nan (n . nan 1 ? mama-nsaN 1 ? noa (a 


• pmn *7127 mVn^nna D”ioa nam 
..o^ioa nam *?u> m^nVnna pmn 
■ Vna Vu? m^n^nna D”ioa nam 
.nan m^s Vu? m^nVnna nu?p nn^s 


:YW->yn mom rvònVn ( 10 V"» 

'au? mVn^nn nmaa naa ’S (k 
V u? m^nVnn nmaa naa m (a 
bw mVnVnn nmaa naa »s (a 
bw m^n^nn nmaa naa ’B (n 




iKitcun myynio n^au/rro "imn bw nu^mnn rnbn^nn ttk (i n" 1 


Po 



p = PoP r 


(i 

(t 


P = PPo ( K 

Po = PP r ( 3 


st>tik bw mbn^nn (12T"> 

.p , *in "au* mbn^nna nmaa (s 
.p■» _ in bw mVnbnna naiaa (a 

.pnn bw mVnVnV nn® (a 
.p-nn bw na naina ik nmaa nnnV n’i\yy h 


rmbrfann jUaannup^K bw ■uaaann rrwn nnviy riK cp^yn dk (i 3T"’ 

.nVna (k 
.ruüp (a 
.nyiap msu?J (a 
.m-ir> pa ansbi o”ioa -|-lyV ny nViy (i 

:T>a nu/pn riK ikito uiaa^nn y^DN (i 4T"> 

.mama naina mwn nasiyV moaaan nsnipnn (k 
. PPoa Paxynn □ nm nasiy 1 ? yaa loaaan man (a 
.cpnaaaavns amaina pu? 1 ? moaaan nxmynn (a 
,vimn bw ni^nVn 1 ? nmamns nain bw mVnhrnn (n 

:unaa->a mpy inito mion nrpiBNn» nr>N '0 5T"> 






396 










?yosn usuron ttipn (i 6 T"> 

• loini iam 'na’? n^snx n^assan n’inn nysnn (x 
.ia 1 ?! D^BSsanma o-nann^ ms^snx massan n’inn nyann (a 

.la^a m®p nm^sV n’3”snx massan mnn nysnn (3 
.Ta^a nm nm'?s '7 ms^snx n’B33an n>mn nysnn (n 

:K?n mnu rwuasn ( 1 7*1 

• Bijj^a i^nna mavan nnnsan nsiwnn (x 

• Biwa T’Vnna nnva nanasn n^Bsaan nxnnpnn (a 
• oan 1 ? ny mwn nasiy n-nnn -mx 1 ? nnxnpsn nnssaan nxnnpnn (3 

.^Voa 0irn Vnp nantn ]iT>a na^sn mx 1 ? mxnpsn rv>B 3 aan nxnunnn (n 

:K’n mr’aa (18T"> 

• nnvnnan rm mxrn ,mwn nasny (x 
.mavan nxnnmnn nx n*ran»n ,mwíi naxny (a 
.nr>B 3 ian nvinViao ^y rnany’? nannn nsnan (3 
• nmnsn nnnman ViB^a 1 ? avvnn f mnpn naxny (n 

•.■>bya n^oaanma nnmna niwianwn n^jnap n^aam nyri 1 ? (i9T"i 

•nnna 3 nns^san nnnaa mrma (x 

• nanas nns^san nanas nmvnna (a 
•nanas nns^san nnnaa nrv>ma (1 
•nnnaa nns^san nanas niT>ma (n 

:iVya D«oiimmí nnmna u^\imr\um D^ynx D^usans myrò (20T'i 

•nnnaa nns^san nnnaa nirma (x 
•nanas nns^san nanas munis (a 

• nanas nu^sai nnnaa nvnnna (3 
•nnnaa nns^san nanas nn-pnna (n 
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ru-iHTO ntòi 1 ? tpmmmnna onmrn uwaruim tpynp d^^jb tiv” 1 ? ( 2 iT"» 

.ama'? nn^n pn (> .au?SR7i ^aa ms (» 

.rw’?i' 7 n mis*? mampn ]n< (a .aiysKn Vaa nana (a 


íurns^n riK 1 ?! 1 ? ^ya nnvmnvns ommra DnyBnum D^yiN n^aar: (22T ,- > 


.ama"? nu’®n ]’n (a 
.nR^a mis 1 ? nu^wn v>k (a 


. npBRn *733 ms (r 
.• npsxn *733 mm (a 


.ptn D1T3 (i 
. u^n oara (a 


:Q 7 y 7 Qin Vumn iioDn ( 23 a " 1 

. aiT’ OIT2 (r 
. fsiVn oara (a 


sQ-nmnn \imnw7i i 7 

.nniaa nn’ma ^ya 
.nrnaa nrn^sa 1 '?ya 


num: bnvn irmana bwm moDia DiyBmf 1 ? 

(j .ms nx'71'7 , '7ya (k 

(t .mm nR'?i'? ■>'7ya (a 


(24T’7 


:D7aaB íax " yiion" duo ( 253 "’’ 


.’D 3 je Viyaa man mip ^iVoa nu 
.noinn rpüJiQn mi^nnn nx 


(1 .nainn Via moaaan ma^ian ntt (r 

(t .->0318 Vayaa «)Bu?n ms’as nR (a 


:yaip D^um)} DibiynV dik pin ( 26 n"? 

. jiR^a*? "pari ornai yma-itman-ma’? a®’ onm nxsaa ’D3aan m®n nasiy (r 
. m' 7 n'?n’? av> armai nawn nasiy'? aum orna nxsaa rr>B33nn nRairnn (a 

laixV "|i3n armai yma-iDaaan-maVaiy’ arma nxsaa ’B3ian naurn nasiy (1 

.Vayan 

> p t< ’ , a'? -psa amai yma-itman-ma'? num orma rsl s 3 ■'tman naum í" 1 
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:K*nj -vim ^jyn hw px->nn (27V' 1 » 


.nPnVrt’? iip’ ornai ,iann noipV ir orna psnis 1 ? np’ orna (x 
.■|nnn noip 1 ? iisn ornai ^niVròn*? np’ onu ,i3iis’? iif’ onn (a 

• m'?n'?n'? *|isn omai ,-|nnn nmpV *|isn oma oa-iix^ nu?’ oma (j 

• innn noipV -psn ornai .lanK 1 ? -psn oma ,m*?n'?n'? np-> on’a {1 

smin Viyn hw nanx 'paa 

.Via’ jix^an (x 

• lop’ ]ix’an (a 

.namp’ x9 iix^nn (a 

. aaVa ’D3iaTns lama rurnp’ px^an (t 

:xvt px^nn rrpm 

.mana-isax 1 ? ian (1 .nan*? niana-asax (x 

.'i"»’? aan (t .aoa 1 ? ma^a-asax (a 


n 


mywa t\vw aaiy ,-i"no 5 hw -|nn now ròya ,uunriupbx hw yn 

.na^Va nxupnn nx aurn .iam 2xio - ^ 

dx jna^a quipn nx aiyn .“rn^-nan 1 .2 xn ujanviup^x hw na^a nxnu/nn 

.n"o 2x6 myVy 'pya pbn xin rbw -|nnn 

n-» 3 «aiyn nx ,n"o 10 nmpu; ,Vuy -pn r.Vya na->Va tpum n-pnb -yny 7 m 

?T'n‘?-aan 1 mnn na^a nxnpnnur 

.l"no 8 hw "pri nuu/ nbya naiba nan 4xio -4 hw rpu> -ny-» 1 ? n^nyn 

?nai l 7a nxnpnn my>u/ nmn^ yny nn 


(28T"> 


(29l"i 

i ■» y a 
(l T"> 

( 2 T"> 

( 3 T"> 

(4T"> 
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• TniKH mVròrro 500 ia rmni □■non njiiBvnB nmn bw m^rfrnn ( 5 t "' 1 

.nmnn bw nuVmnn nVjrfrnn nx num 

.-iuz* mamn-narMÒ nnn 1256x1 o -6 tort nu/p nn^a bw nu^mnn n-òrfrrm ( 6 T"> 

. ttt nmn bv momn m^rfrnn nx num 

.tun 1 ? mnnn-nanK 500 Km t>iik nn’ 1 ? Vyn ^on nwn nnyiy ( 7 T"> 

.^on nbn ruaumn ok nu/n 

Km nmbn rjuum roamy dk jrnnK nn^ byn ^"/bon mum nnyiy nx nu/n (81"'’ 

.ynb nnn 6 .28x1 o -4 

mnmn-nanK 4000 Km .DmiamnopbK w bv rnn^n mjinn mu/n nnyiy ( 9 T"» 
,n"nb-nnn 0.7 ny>u/n nKnu/n miyn pu/Kin uiamnupVKn bw nn^bn .nun b 

.-i"n‘?--inn 1 .58 wn bw nn^m 
.mmbnn nnK ^n bw monm ni^nbnn nK nu/n 

.nanK 0.45 bw nnyiyn mr crm mama 500 Vyn bibv yn ( 10 T"> 
.b->bon vp-Vy nnannn ym-iuann-man nK nu/n 

Ku/im mama 490 yna Kin dk ,a"o 35 ímiKU/ V^on mu/n nnyiy nK nu/n (1 n"’ 

. i.5A ■mnyiyu' tnt 

.nam 4 mnyiyu/ ,dit ku/th mama 250 ynn ,n"o 23 inniKu/ ,b^bv (i 2 f"> 
.^on nVn nnu/n nnyiy nKi yun-wunn-man m nu/n 

,mnmn 1000 ynnn ,t>tik nn^ ^yn b'bv yn nnTi* vnv ,tntn nmny vta 03 T"» 
.noD 1 ^^n ynK .yn^ nnn 1.8x1 o -5 nmn ^on n^n nKnu/nnu/ mn-^y 

n"o b a 1 ? 10 Kin mnmnn naon .n"o 4 muipu/ jaona b->bi by ynn b-bo (1 4 n"-> 
. ia myiu/n tnt ku/u Kin dk ,b->bor\ nbn yjum nK nu/n .b->bun yriK bw 
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. 13 TIK bw n"o bib mana 10 yna ,n"no 5 nannu/ ,TniK na-» 1 ? ^ya b^bo ( 15 V"> 

:au/n .nDBK 2 Km ^oa mim mm nnyiy 
. ^oa luainn mu/n nnyiy nx (k 
. ■/imnn t\uu/n rnamy nt< (a 
. luiann r\uu^i myu/nx (j 

n* 6 s npy* .pp^m m^a bw momn m^rònn m au/n b na mon rbaua nrym ( 16 T , '> 

.Vna npyn 



Vma npy> 

m^a npy» 

pp’V ’0 mba 

B [Wb/m 2 ] 

0.7 

1 .16 

1 .24 

H [AT/m] 

3200 

810 

600 


na^a i"nb nan i .24 myu/a nnnu/n Tiy 1 ? na mpnpT mana-nanK rmab ( 17 T"> 
?1600 Km n^K D’Kina .na^n bw momn mVrfrnn dk ,n"o 38 naniKu/ .m^a 

0.1 inmnyu/ mr kutui mana 1000 yna V-^on .n n o 20 íaniKu; VV70 pm (i 8 T"» 
,-i"no 10 bw nnn nuu/ n^ya 'zna na - ! 1 ? V^on yinV Dmian .nanK 
monm mVrfrnn dk ,naVm nina tpum nxi nxau/nn n« ,mu/n nnyiy rw au/n 

. 500 Km 'jnan bw 

^ya b->bo yna ,n"o 20 -pito vno 16 bw -|nn nuu; nVya .Vna na-ò by (i 9T"> 

.nanK 0.5 Km V^Voa mm nnyiy .mana 400 
. na-^a níiron m au/n 
.( 18 T"> my) na^Vn miu/y unn minn bw .uuamn pmKa ntym 
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B 



■ynai 'n 1 ianxu> bibo "pna xYm ,n"o 2 Tiuipi 'n 1 lanxiy ,bna um (20T ,, > 

.~ianx 0.5 mnynyu' dit xunj b^bon .mana 1000 
. 750 N-in rpornn mbnbnniy ,nmn -pn .py-uQ lüjann tpu^n nx aum (k 
? na->brt nx iamn x->m nx ,b->bon aba tpu/n mm nn (a 

xumn .ma^na i 50 bya b->bo -p-ia ,n"o 5x5 lyian inn bya ^aoia ibu; by tei-i'"» 

.nanx 2 nnnyiyu/ cm 
.»"o 20 Kin laoaan ibu; yhx 
. bibon aba tpy/n nxi nxatynn nx ,->uj:mn mwn nnyiy nx awn (x 
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-iT>ya pru ròw oixnnn p^DN iu/k ,rnV3-npy> na - ^ Tin b D^Dij^n (a 

.n^omn mbrfrnn nto na^a niou/rn nK kyo :19V"» 



.T>no 5 i^u/ innn nuun n'o 50 íamKU/ ,yy ’wy unn bw ptonn hn au/n (22V"> 

.T'no 5 i^u/ innn nuun n"o 1 2.56 íamKU/ ,Vna um bw pxmn m au/n (23T"> 

. 200 K->n ^nan bw momn mbn^nnu/ ,ran 

íaTiKu; (lUD^D mm itu/y ,um b\u nyp 1 ? nypn -pm nriK naau/ Vya b->bv (24T" 1 
.n"n 1 Kin Wnan nuipi nian «m .T'no 5 V?u/ innn nuun ~iun 1 

. 1 D 73 K 2 bw nnyiya dit nu/u ^on 
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:aum 


. •«ujann t^u\yn nx (a .yjn-iumnn-mnn nx (x 

.mujjnn nxau/nn nx (n .rn^rt bw yixmn nx (a 


,20T"> -iy»ya ymnn ,iuaann Vayna nan 3xio“ 3 ny»un tjuty -nyiV nrpinyn (25T"» 

. n-fra npin xm -imnn 
dx '.V^on bw manan aaon nx au/n 
• aanx 5 xm ian mm nnyiy 
arara yrnnn ,um->nn v»3xa aTym 

, 19 a'"» 


r. 

*3 


n 

l 

£3 


n 

Q 

r 

r 

r“ 

C 

n 

1 

p 

h 




1.2 aiyu/a nxau/n aiy»b Dtpijiyn (26a'"» 
yamn .•njjann bayna a"nb-aan 
. 21 T"» arara 
r»mT>m na^a npr» ^íu/y ^jynn 
.ar>ya axmna 
b^boa uiipnn dit rroviy nx :aum 
-yna nx ^ayna t^num nxi 
.mana 560 
yamn ,\rur»nn ynsxa aTym 
. 1 9a" •> ar»ya 


bibo -paa a"no 5 bw inn nuun n"o 100 bw yymn ynx bya itmn bxyn by ( 27 T'i 

.mana 500 bya 

nyiuo quu; bapju/ xun by , aia^yn ^oa nnmV írby mT nmny mx 

?na->ba aan 6 . 5 x 1 o -4 

.Vaynrt aaam imn amrò nrpxnnn ,nxan n^aua atym 


B [Wb/m^] 

1 .0 

1 .1 

1.2 

1.3 

1 .4 


2000 

1700 

1500 

1300 

1100 
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ispvny ,a"»o 10 bw "jnn nuu> ^ya Vraa uin myynxa puo •naxin b*yn Dnyv» (28~i""> 

.n"b loo yyinnn 

bw rrayiya m-py mr iaaa nwirai ,uinn by .mana 500 ^ya b^bo anaia 
?ann 2xio -3 bw t\uu> ia aaiynn dx ‘rraan bw rnomn mbrfrnn tto • 3a 



22i"’ arx 


biay inn n^ya yy nyau by -paa b->bv (29T"> 
nyaun bw yyinnn auipn .(22Y'f mry) 

.n"o 1 "|nm auipi n"o io xin 
mana asun dk ,nyaua c\uu;n nx aum 
mnyiyu> dit xuni xim 500 kih b^bo n 

. 2A 

myun dit xurun ,mana 200 p b-òv (30Y'i 
,mnyau yy na^ by "paa .aunx 5 
innn nuun n"o 40 xin ynnnn nauipu; 

.nyaua r\uu;n nx au/n .a"no 5 nbu/ 


2 bw nnn nuun n"o 32 bw ynnn t\pn nVya .no^s amn miu/y nyau by (3in" , > 
; au 7 n .asnx 4 bw rranya nar xun:n ,mana 800 ^ya W>o -paa ,a"no 

.yun-iuiann-man nx. (x 
.nyaun nina nwnn nnu/n nmny nx (a 
.nyaua nxau/nn nx (a 
.nyaua rpwn nx (a 
.Viynn bw pxnn nx (n 

.mana ioo-p mmy b->bn -|iaa n"o 15 bw ymnn auip nVya ^na nyau by (32n"-> 
.n^b-nan 1 my>u/a nxau/n nns 1 ? na unann .^Voa aia^yn DaT nnyiy nx aum 
nxau/n 1 ? D^xnnn nnu/n nmny bw nnyn n ,nxnn nt anm 1 ? mxnnn uuann pnx 

.aunV mana-asnx 320 xin a"n 1 7-aaii 1 my>u/n 
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-3 

nyaua ,ian 5x10 bw tpu; rins 1 ? na umia .mana-iDnNa iaon irm (33T"» 
m^nVrta qk ,i"no 40 bw inn nuun iun 0.5 bw yyinn iuip nbya pi^p 

?1950 ma aibaa bw morna 

"pia ,i"no 12 bw "|nrt rtuun n"o 25 bw yyinn iuip n^ya .m^s nyau by (34T"> 
. 5a irmnyty nmy dit Kumn .mana 150 p nmy b-<bv 

.nyaua mynnn tpum jik au/n 
• 18T"i mya ymna .uimnn pato iryn 

4 bw -jnn nuun n"o 10 bw yyinn iuip n^ya pi^a npy> anu/y ,nyau by (35T"> 

□ma 1 ? w*w ,uimna dit nnyiy ^rm .mana 1000 p b^bv -pia ,i"no 

-4 

713P 4.8x10 bw tpu/ nyaua niví; n: “mboa 
.19T"> inyau/ uiirna pato iTyn 

.n M n 3 lamiu/ miN ynn nyn ,bna nu/y .•njwn bxym (36T"> 
900 ma ^naa bw morna m^nbrun n M o 50 ma bnaa ^ujann ^íbona -pix 
— laii 1 nnn ‘nyna quu/a manyu/ run by p unnn mana-ianica iaon ian 

?i"n I 7 

miix ynn nyn ,i"no 3 ínn nuun n"o 25 ynnn iuip nbya ,bna nyaua (37i"‘> 

.»"» 0.4 íamiu/ 

. 2470 ma Vnaa bw morna rvòrfrnm mana 500 p b^bo "ina it nyau by 
lan 2.1x10 4 bw num cpu/ myb na au/ina uimna dit nnyiy ru< au/n 

.nyaua 

.i"no 5 bw ínn nuun n"o 25 bw yyinn iuip Vna nyau^ (38i"-> 
.mana-iam 4000 p b^bxj -pia n^byi f n n n 1 arma t>iik ynn nyn nyaua 
1.1 xn miKn ynna quu/a mamy dk ,Vnaa bw morna m^n^nn m au/n 

.mm 1 ? lan 
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.n"o 12 bw yymn aunpi a"no 3 bw “inn nuw biaa nyaub ( 39 T"> 
.b-bv -yna mbyi ,»"n 2 arma anm ymn nyaua 
tijhbo tujad r\vw bTaaa aaiyb mn-by wmart mama-asQKn aaon nK awn 
njiTO naw nnyny nwma braaa awK bibonn bmwa dk .a^n 3.3xio -5 

.aunb mama-a ddk 2.89 

,a"no 200 ibw -|nnn nuun aun 1.2 kvi aj^n bibun bw naaiK ( 4 oa'"> 
,aanK 3 bw rrayiya Daí dk ,umn by aman ,b->bun bw maman ason hk awn 

.aan 0.02 bw t \üw aaiyn ,iaaa nairn 
.23a'"» awa ysmn .uixpnn j^sKa atyn 



b-ibv ama ,a"no 3 bw ann nuwi n"o 20 bw yyran awp nbya ,naba nyau by .41 a'"» 

.n"n 0.1 amaa airiK rmaaa nyaua .mama 500 bya 
ami 4 . 05 x 1 o -4 bw -lujan t\vw aiyb ma wman uuamrt naT nnyiy hk awn 
.aunb ma^aa-asnK 1000 xm nabaa rtawn nnyiy dk .a^i^n ymna 

.nabsn bw momn mbnbnn nK di awn 
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(UOtLLU C-C„Q) 


luipn ,-i"no 6 bw ^nn nuu/ ntya mVs nyau by ina nia-na 200 'jya b->bv (42T"> 

.n"D 22 bw yyinn 

t\u\yn dk ,->uainn ^ynn bw .pjonn hki uiaa^nn d~it nnyiy nx au/n (k 
.-W? ma-na.-asnK 750 Kin mwn nnyiyi nam 6 x 1 o -4 xm biyni 
□k ,nanun nb tjuu/nu/ nm by jUUjann mt bw rmiyn mvò nam n» (a 
?n"n 0.5 íarmu/ t>tw ynn .•níjinn bxym .D^mn 
? rrr mpna Vjynn bw pionn nvp nn 



•mu bxyn ymn 24T"> uva (43T ,, > 
.TniK ■>*•>-) n iyw Vya 
nmna-nsnKn ison ru< au/n 
tpu/ Vayna "my 1 ? -na wmn 
.aan 0.003 bw 

p->QK y>QTO 25T' 1 Tnva 
ma unn , nmnn bw uurnn 
.^aynn 


24a" 1 ivx 
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